Background
==========

In 2015, the National Competence-based Learning Objectives Catalogue medicine (NKLM; \[<http://www.nklm.de> accessed on 22.03.2016\]) was passed by the Medical Faculty Association (MFT) as the official representative body of the medical faculties of Germany \[[@R4]\]. In adaptation to international developments, the NKLM is meant to improve the quality of study and teaching in medicine decisively with respect to competence orientation. The present catalogue is recommended to the faculties for testing and critical review until 2020 \[[@R4]\]. Meanwhile, discussions have started at many faculties about how to deal with the comprehensive NKLM. More and more deaneries of studies, as well as individual interested departments or professional groups are planning to compare their existing curriculum with the NKLM, to be able to make specific curricular changes after a status survey. In doing so, it is obvious that the resources required for implementing the NKLM are not to be underestimated and that resistances (e.g. of representatives of disciplines) are pre-programmed. These experiences were also made at the medical faculties of Baden-Wuerttemberg, which, in the scope of the BMBF sponsored joint project MERLIN \[<http://www.merlin-bw.de/> accessed on 18.07.2016\] are cooperatively testing the implementation of the NKLM in teaching and assessment.

A frequently asked question by representatives of the disciplines concerns the relevance of the NKLM compared to the well-known and accepted set of rules for medical training used till now. In the introductory text to the NKLM (chapter 1), the importance of the NKLM is classified \[<http://www.nklm.de> accessed on 22.03.2016\]. It is emphasised that the NKLM describes the competence profile of the graduates in medicine, defines a core curriculum and consequently builds an orienting framework for medical education. On the one hand, it substantiates the regulations of the medical licensure act (ÄAppO; \[<https://www.gesetze-im-internet.de/_appro_2002/BJNR240500002.html> accessed on 18.07.2016\]), that allowed the faculties freedom to design. On the other hand, it includes the catalogues of exam-relevant topics (GK) of the Institute for Medical and Pharmaceutical Examination Questions (IMPP; \[<https://www.impp.de/internet/de/medizin/articles/gegenstandskataloge.html> accessed on 10.12.2015\]), which defines the essential medical expert knowledge and hence the knowledge relevant for examination by systematic lists of topics and terms. Thus, a nationwide consistent competence-oriented learning objectives catalogue has become available to the faculties for the first time, taking the relevant legal and textual reference scopes into account. However, a decisive aspect for a lot of representatives of the disciplines was the explicit agreement during the adoption of the NKLM, that the study and examination regulations of the faculties continue to remain binding as before \[<http://www.nklm.de> accessed on 20.03.2016\]. These regulations are usually oriented to the widely accepted GK of the IMPP, because the coherence between studies, examination and the educational contents of the GK is decisive for the departments:

The questions of the nationwide uniform written state examinations of the IMPP are put together from the GK's list of terms;the students align their learning with the GK;furthermore the results of the state examinations are used as a marker for the quality of education.

Thus, confirming the finding: \"Assessment drives curriculum and learning\" \[[@R3]\], \[[@R10]\].

Therefore, a lot of representatives of the disciplines legitimately want to know in detail, which contents of the GK have been truly considered and mapped in the NKLM, before discussing the NKLM seriously:

How well do the GK and the NKLM match?Which contents of the GK have been captured by which learning objectives of the NKLM, which have not?What does the NKLM add content-wise?

The desired transparency requires that the degree of match between GK and NKLM can be demonstrated concretely.

So far, the related GK contents have only been explicitly identified and made transparent in three chapters of the NKLM (chapters 12, 13, 15) \[<http://www.nklm.de> accessed on 20.03.2016\]. An independent, content-related comparison between the NKLM and the GK is vehemently denied by the representatives of the disciplines for the lack of resources and feasibility. Particularly as the NKLM consciously refrains from a classical department and organ assignment and therefore does not permit quick orientation. The present study is designed to fill this gap. The aim of the study is to assign the NKLM competencies and objectives to the systematic GK-1 and -2 terms, to search for gaps in their congruence and to determine the percentage of agreement between the GK and the NKLM. In a second question, it is examined, how the GK contents are distributed in the NKLM chapters and which additional, professionally relevant competencies are contained in the NKLM, but not in the GK. The results of this differentiated analysis should provide answers to the frequently asked questions and concerns of the departments.

Methods
=======

The comparative analysis between the GK and the NKLM was carried out based on the latest editions of the IMPP's GK \[<https://www.impp.de/internet/de/medizin/articles/gegenstandskataloge.html> accessed on 10.12.2015\] as well as the passed NKLM version \[<http://www.nklm.de> accessed on 20.03.2016\]. The comparison was done by three advanced students of human medicine (10th semester). They were well acquainted with the NKLM from preliminary work and with the catalogues of exam-relevant topics due to the progress of their studies and examinations. Starting with the GK items, two students looked independently for content-related matches (keyword search, face validity through specific review of chapters with assumed content-related congruencies). In an Excel sheet, each GK term was assigned to the related identification number (ID) of the NKLM competencies or the NKLM learning objectives (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}). In case of clear differences in the terminology, the synonyms were documented. If no NKLM match was found for a GK term, the empty NKLM field was highlighted in colour (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

Both results were compared, differences and ambiguities were discussed and agreed upon. The calculation of an interrater reliability was not done. Later a third student checked a random selection of results for plausibility (esp.: matching of the synonyms and assignment). An additional check for correctness and completeness was done by checking against further sources:

with an independent expert rating for GK-2 Part 2 and chapter 21 (by two medical specialists experienced in dealing with the NKLM),with the IMPP cross-references specified in chapters 12, 13 and 15 of the NKLM.

The entries were corrected if necessary. References that were not identified by the students were added. The tables were put together in a document (see [Attachment 1](#SD1){ref-type="supplementary-material"}) for internal use in the MERLIN project (support of the argumentation in the mapping process). In case further matches between the GK and the NKLM are found in the future, they will be added to the document. The latest version is available for download at the MERLIN homepage \[<http://www.merlin-bw.de/gk-nklm-abgleich.html> accessed on 18.07.2016\]. Based on the database described above, the coverage percentage of the GK contents by the NKLM was calculated (see table 1 [(Tab. 1)](#T1){ref-type="fig"}). To represent the distribution of the GK contents on the entire learning objectives catalogue, the determined GK findings were counted out for each NKLM chapter and documented in tabular form (see table 2 [(Tab. 2)](#T2){ref-type="fig"}).

Results
=======

Which GK-1 and -2 concepts are present in the NKLM?
---------------------------------------------------

Each GK term was checked, whether it could be identified contentwise at least once at the level of a competence or a learning objective in one or more chapters of the NKLM. Since both catalogues are different in their terminology, a potential uncertainty in the assignment could not be avoided. Nevertheless, matching ID numbers of the NKLM could be documented for almost every GK term (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}). In many cases, several matches could be found in different chapters of the NKLM. The latest tables with all details are available online in a document on the MERLIN homepage \[<http://www.merlin-bw.de/gk-nklm-abgleich.html> accessed on 18.07.2016\].

The degree of match was determined for each thematic GK sub-catalogue. Table 1 [(Tab. 1)](#T1){ref-type="fig"} summarises the results sorted by sub-catalogues and shows the coverage percentage. In the six thematic sub-catalogues of the pre-clinical stage of studies, the respective degree of match with the NKLM lies between 94% and 98%. In both parts of the clinical GK (GK-2 Part 1 and Part 2), respectively 84% and 88% of the terms are present in an NKLM competency or learning objective as well. This demonstrates a consistently very high congruence of content.

The GK contents not found in the NKLM are of special relevance. These were highlighted in the table (see [Attachment 1](#SD1){ref-type="supplementary-material"}). In this way, they can be quickly identified specifically by the representatives of the disciplines and discussed critically. Depending on the GK catalogue, no matches in the NKLM could be found for only 6-16% of the contents. This results from the percentages of the matches in table 1 [(Tab. 1)](#T1){ref-type="fig"}.

### Among which NKLM chapters are the contents of GK-1 and GK-2 distributed?

In order to show, to what extent the NKLM goes beyond the topic catalogues of IMPP, the NKLM contents (see table 2 [(Tab. 2)](#T2){ref-type="fig"}) were assigned to the GK-1 and -2 contents. As expected, the chapters, displaying the classical knowledge (chapters 12, 13, 16, 17 as well as 20 and 21) show high correspondence with the GK contents. For the practical medical skills (chapter 14b), there are numerous matches in the GK-2 Part 1 \"Health disorders\" too. Doctor-patient interaction (chapter 14c) and medical scientific skills, on the other hand, are represented only marginally in the catalogues of the GK. As expected too, there were no equivalents to be found in the GK with one exception, for the newly formulated professional roles for medical doctors (chapter 06-11).

Discussion
==========

In the present study, the contents of the catalogues of the IMPP (GK) were compared with the NKLM in detail. The differentiated comparison shows a very high content-related matching of the GK with the NKLM. Since the essential and examination-relevant medical knowledge of the IMPP object catalogues is also found in the NKLM chapters, the results confirm the statement of the NKLM introductory text (\"The NKLM is not opposed to the IMPP GK-1 and 2.\" \[<http://www.nklm.de> accessed on 20.03.2016\]). The present study provides recent figures for supporting this position and arguments for the discussion with the refusing or uncertain representatives of the disciplines.

The different terminology in GK and NKLM and the frequent use of collective terms in the NKLM makes it difficult to make a clear decision about correspondences. The specification of the equivalent synonyms used in this study can contribute to a higher transparency. No matching assignments in the NKLM could only be found for a few GK contents. This result could perhaps become even better by selecting a more comprehensive searching strategy. Since the catalogues were not compared in small steps (objective by objective), but instead by looking over the chapters with suspected textual relationship or via keyword search, congruent contents could have been overlooked. Moreover, considering the different terminology, it cannot be ruled out that the terms were assigned incorrectly by mistake. Furthermore, selected GK contents could have intentionally been left out to favour a reduction of content while drafting the NKLM or could also have not been considered by mistake. The fact that only two respectively three students carried out the GK-NKLM comparison seems to be acceptable for resource reasons. These are especially qualified students, who were facing their year of internship and whose ratings were also validated by other sources, including an expert rating. With respect to the high matching between the GK and the NKLM, the results of this study in all provide a convincing orientation and adequate surety for teaching and examination for the departments - an argument, which according to our experience, can effectively be used while implementing the NKLM.

An additional advantage of the NKLM was uncovered by the comparison. The expert knowledge is not only mentioned in systematic terms lists (as in the GK), but also operationalised in competencies and learning objectives so that the level of competency acquisition is defined at a specific milestone. This facilitates the faculties to design their own learning objective catalogues and safeguards mainly the equivalence check of training at different locations. It is an advantage that by this comparison the few GK contents missing in the NKLM could be identified. In this way, the representatives of the departments can easily decide, whether the missing terms should be added or whether, as per exemplary teaching \[<https://www.gesetze-im-internet.de/_appro_2002/BJNR240500002.html> accessed on 18.07.2016\] these can be avoided.

This data helps to achieve a high transparency, which is from experience required by the departments when attempting implementation \[[@R9]\]. This transparency is also relevant for the pending review process of the NKLM, since the data can act as basis for a content-related quality assurance and critical review.

Moreover, it becomes clear from the results, where the NKLM clearly exceeds the expert knowledge of the object catalogue in its definition of professionally relevant educational objectives. The NKLM adds important professional roles for medical doctors, which were referred to as highly relevant for professional practice by the university teachers in national and international surveys \[[@R12]\], \[[@R13]\], \[[@R14]\]. It also adds \"social, communicative, clinical-practical and scientific competencies" \[[@R4]\], \[[@R17]\] required by the science council. The appearance of various GK contents in different NKLM chapters reflects a high degree of networking between the three structuring pillars of the NKLM. Contrary to the frequent concerns of the departments, it becomes clear that medical competencies are not to be imparted isolated as \"add-ons\", but instead embedded in practical contexts, woven with guiding symptoms and disease patterns or in combination with theoretical concepts and principles \[[@R7]\].

The current project is an example, how the NKLM can be linked with other catalogues (here, with the IMPP object catalogues). In a similar way, the specific learning objectives catalogues of the specialist medical societies (e.g. \[[@R1]\], \[[@R2]\], \[[@R11]\], \[[@R14]\], \[[@R16]\]) and faculties, guidelines, etc. can also be linked. This enables a high degree of transparency and matching at different levels.

Overall, the results presented provide faculties with a useful and detailed data base to evaluate the NKLM more reliably, especially with respect to its relevance for examinations. At the same time a critical review process of the NKLM is encouraged. In addition, the increased transparency supports the implementation process of the NKLM by reducing content-related uncertainties of departments, invalidating sweeping arguments against the arguments resulting from uncertainties and thereby minimizing resistance.
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###### Complementary document with the detailed data of the GK-NKLM adjustment - only in german

![Quantitative accordance between GK-1 / GK-2 and NKLM.\
The columns show the total number of terms in the respective GK catalogues, the number of matches within the NKLM competencies / learning objectives („NKLM-matches") and the percentage of agreement („coverage").](JME-34-9-t-001){#T1}

![Distribution of matches from GK-1 and GK-2 to NKLM-chapters.\
The table indicates the number of GK-terms with one or more equivalents to be found in a NKLM-chapter.](JME-34-9-t-002){#T2}

![Comparison of GK lists of terms with NKLM contents.\
An exemplary part of the script illustrating the GK-NKLM comparison is shown. In the column "synonym" alternative terms are given, if comparable content was found in the NKLM but in different terminology. The NKLM matches were designated using the ID numbers of the NKLM competencies or learning objectives. For better clarity, in case of multiple matches, the IDs were split over three columns. In cases were no NKLM contents could be matched to GK terms, the relevant fields were highlighted in the NKLM column.](JME-34-9-g-001){#F1}
